29 1 ( )

Vol 29 Na 1
2005 2 Journal of Nanchang U niversity (Natural Science) Feh 2005
: 1006 - 0464 (2005) 01 - 0054 - 05
1,3 2,3 1
(1. , 330034;
2. , 100875; 3. , 330047)
: (cvD), ,
(sav) , ,
;  CvD; ;
10643 1371 A
1991 lijma g
(CNT9) , #
[2-5] a5
’ ’ ’ A
' 1
[6- 16]
, [7-19] , 10 M s
( 2m, 70 mm)
, N
(cvD) 2
600 , H,
700 NH, (100 mL /min)
1 10 min 700
N <111 > ( ;3/490 (mL /min) QT\T H, 0 ,
4-48Q - an), min 5
S - 3500N
, ( 1) (M)
, , HF - H,O(
1: 1) 10 mA /am’, 2
3 min
12003 - 07 - 23
: (10275005)
(1978-), , .
3

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



,,

(a) (x25kK) (b)
4

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

a
SEM

(x6k)

1 - 55
' 10 min ,
) 4a
( 2) 3 , , 4b
1 a 1
50 fMm , 204 m,
2 m
5
( )
5a ,
;. 5b
2
Sz )
, 10 min
6a



. 56 ( ) 2005

(a) (b)

500 Fe , (6.12- 151 NH,
Si , , , Ren'®
, Choit™ NH,

(a) 700 (b) ©
6 SEM

2 © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



. 57.

[1]

(2]

(3]

[4]

(5]

[6]

NH;,
, NH, CNTs
ONT
/D , 700
CNTs

lijima S Helical M icrotubules of Grephitic Carbon[J].
Nature, 1991, 354: 56

Ebbsen TW, Ajayan PM. Large - Scale Synthesis of
Carbon Nanotubes[ J]. Nature, 1992, 358: 220

[J]. (A ),1998, 28
(2):151

Bethnue D S Catalytic Growth of Single W alled Nano-
tubes[ J]. Nature, 1993, 363: 605

Andreas Thess, Roland Lee, Pavel Nikolaev, et al Crys
talline RopesofM etallic Carbon Nanotubes[ J]. Science,
1996 (273) : 483

Ren ZF, HuangZ P , XuJW, etal SynthesisofLarge
A rray of Well - Aligned Carbon Nanotubeson Glass[ J].
Science, 1998, 282: 1 105

WangH, Huan C, Dong P, et al , Controlled Synthesisof
A ligned Carbon Nanotube A rrays on Catalyst Patterned
Silicon Substrates by Plasna - Enhanced Chemical V goor
Deposition[ J]. Applied Surface Science, 2001 (181):
248

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[J].
,2001(22) : 731
' ) [J].
,1999,28(1): 1
Fan SS, Michael G Chepline, Nathan R Franklin, et al
Self - Oriented Regular A rrays of Carbon Nanotubes and
Their Field Bmisson Properties[ J]. Science, 1999,
283: 512

’ ’

[J]. (B ),2000,30(4): 289
ChoiKS, ChoY S Hong SY, et al Effects of Ammo-
niaon the A ligoment of Carbon Nanotubes inMetal - A s
sisted Themal Chemical V gpor D eposition[ J]. Joumnal of
the European Ceranic Society, 2001, 21: 2 095

LeeCJ, HuhY, LeeJ Y, et al Tanperature Effect on
the Growth of CarborNanotubes U sing Themal Chemical
V gpor Deposition[ J]. Chem PhysLett, 2001, 343: 33

Lee CJ, Pak J, Yoo J E, et al Low Temperature
Growth of Vertically A ligned Carbon N anotubes by Ther-
mal Chemical Vapor Deposition[ J]. Chen Phys Lett,
2001, 338: 113
JungM J, Eun K Y, Baik Y J, et al Effect of NH; En-
viomental Gason the Growth of A ligned Carbon Nano-
tube in Catalystically Pymlizing C,H, [J]. Thin Solid
Films 2001, 398 - 399: 150
[J] :

2000, 45 (5) : 493

Yoshikazu Nakayama, Seiji Akita Field - BmissionDe-
viceW ith Carbon N anotubes for a Flat Panel Digplay[ J].
Synthetic M etals, 2001 (117): 207

YuJ, ZhangQ, Ahn J, et al Field Emission fran Pat-
tered Carbon Nanotube Emitters Produced by M icrovave
Plasna Cheamical V goor Deposition[ J]. Dian RelatM a-
ter, 2001 (10): 2 157.

Km JM, ChoiW B, LeeN S et al Field Emission
fram Carbon Nanotubes forD iplays[J]. Dian RelatM &
ter, 2000(9):1 184

PREPARATION OF AL IGNED CARBON NANOTUBES FILM S BY
THERM AL CHEM ICAL VAPORDEPOSITION

L U Chang-hong'®, CHENG Guo-art"®,A | Yun-londg

(1 Deparment of M aterials Science and Engineering, Nanchang Institute of A eronautical Technology, N anchang 330034, Ching

2 Institute of Low Energy Nuclear Physics, Beijing Nomal Beijing 100875, Ching;
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Abstract: Carbon nanotubes films grovn on single - crystal silicon by themal chemical vgpor deposition using acet-
ylene gas as carbon urcewere prepared The momhology of carbon nanotubes films and surface of aubstrateswere
examined by scanning electron microscope (SBM). The results show that carbon nanotubes grown on porous silicon
aubgtrate are well aligned with uniform diameter and digersed distribution Ammonia pretreament o catalyst fims
is an etching process that increases the growth density of carbon nanotubes, and hence carbon nanotubes array films
can be obtained

Key words CNTs films themal CVD; align; anmonia pretreament
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DISTRIBUTIONSOF TRACE RARE EARTH LANTHANWM AND
YTTRIW IN PURE COPPER AND THEIR EFFECTS
ON EL ECTRICAL CONDUCT IVITY
AND HARDNESS

L U Guotming , ZHANGMend , RU Shao-Yurf

(1 Deparment of M aterials Science and Engineering, N anchang U niversity, Nanchang 330047, China;
2 Technical Institute of Physics and Chemistry, Chinese A cadany of Sciences, Beijing 100080, China)

Abstract: The distributions of wo rare earth elanents nanely lanthanum and yttrium in copper and their effectson
the electrical conductivity and hardness have been studied The reaults shov that the REs are able o refine the
structure of pure copper and the mechanisns have been discussed The addition of Q. 05wt % REs for both lantha-
num and yttrium leads o themaximum electrical conductivity Moreover, the variance in the electrical conductivity
of copperwith the content of REs under different annealing temperatures is studied Y ttriun show's greater imp rove-
ment in the electrical conductivity than lanthanum does The addition of REs increases the microhardnessof casting
pure copper Analyses by X - ray diffraction and energy gpectrun show that REs are distributed on grain matrix in
the fom of RE compound after annealing, some RE agglomerates are observed at grain boundaries

Key words copper; lanthanum; yttrium; electrical conductivity, hardness
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